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1 Preface 
    The transverse reach of the Yoshino River, Shikoku, in general is abundant 
in rapids and noticeably V-shaped. In detail, the regional difference is observed 
in inclination distribution, valley development, relief features, etc. This area is 
composed lithologically of  psammitic schist, pelitic schist, basic schist, siliceous 
schist, etc., and the above topographical differences are related with the distribution 
of rock formations. A structural relief reflecting the resistivity differences of rock 
formations against erosion is expected in and around the area. 
    The topographical contrast between the areas of psammitic and pelitic schist, 
suggests that the two kinds of schist have different physical and chemical response 
against erosion. In this paper the differences of resistivity against chemical 
weathering as the cause of characteristic topography in this area are considered. 
2 Geology and geomorphology 
   The survey area extends from Awa-Ikeda to Toyonaga along the Yoshino 
River in the central part of the Shikoku mountains. Geology and  geomorphology 
previously reported (Kojima and Mitsuno 1966, Furuya 1968, 1969, 1975) are 
summarized as follows: 
 Psammitic schist, pelitic schist, basic schist, siliceous schist, etc., of the 
Sambagawa metamorphic rocks are composing the surveyed area, which is divided 
into two, the psammitic schist area and the pelitic schist area. The former is 
widely distributed at the Oboke, Koboke, Iyakei gorges and around. The latter 
is composed mainly of pelitic schist together with alternating basic or siliceous 
schist, covered with thick detrital material deposits and is zonally distributed at 
the northern and southern fringes of the former. 
   The geological structure has a zonal pattern running in the direction of east 
to west. The most remarkable structure is the Oboke  anticline in the  psammitic 
schist area, which ranges from the Oboke gorge of the Yoshino River to the 
Ryugatake gorge of the Matsuo River, a tributary of the Yoshino River. Main 
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faults are situated near  Iyaguchi at northern fringe of the Oboke anticline, and near 
Tokuzen and Arise at the southern fringe. 
   Small terrace surfaces are found at Nakanishi,  Iyaguchi and Nishiu, and 
gorges at the other parts. Especially, the valley wall of the psammitic schist 
area is very steep. The gradient of the river bed at the transverse reach of the 
Yoshino River is about 1/200 at the Oboke and Koboke gorges in the psammitic 
schist area, about  1/400 downstream of Koboke in the pelitic schist area, and about 
3/1,000 upstream of Oboke in the pelitic schist area. The stream is clearly rapider 
in the  psammitic schist area. Most of rapids are situated at the  Ethological 
boundaries among siliceous chist, basic schist, pelitic schist,  eec., and the rest are 
located at fault lines or at junctions of small tributaries. The valley density, in 
general, is higher at the pelitic schist area. 
   As characteristic mass wasting of mountain slope, landslides are unint-
erruptedly observed at the pelitic schist area with thick detrital cover, while rock 
falls, rock avalanche and debris flows are observed at the  psammitic schist area 
(Furuya 1968, 1975). This contrast in mass wasting is due to differences in rock 
properties of pelitic schist and  psammitic schist, such as development of rock 
cracks. Between Awa-Ikeda and Toyonaga, one hundred cracks per one meter-
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width are counted at pelitic schist formations and ten cracks at  psammitic schist 
formations (Furuya 1968). 
   The physical strengthwas measured 630  kg/cm2 on the psammitic schist and 
201  kg/cm2 on the pelitic schist with the simple compression test by Schmidt Test 
Hammer (Furuya 1969). Breaking test with the unconfined compression tester 
made by Sokkisha (Hiramatsu and others 1965) on one hundred rock samples from 
sixteen places along the Yoshino River showed the mean strength of 2.93 tons/cm2 
on psammitic schist, and 0.95 tons/cm2 on pelitic schist. The former is ascertained 
to be much stronger than the latter against compression (Fig.  2). But the rock 
strength is various from place to place even in the same rock, and is lower around 
the anticlinal axis than at other places (Fig. 2). 
   In any case, it is clear that the differences in rock strength and development 
of rock crack are reflected on the landform of transverse reach in the Yoshino 
River. 
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3 Rock weathering 
   Rock is compound material of several elements binding with each other. 
Chemical dissolution of elements from rock material means breaking down of rock, 
which may cause some change in landform development. The degree of rock 
weathering is detected through the differences of chemical composition in natural 
water (Kitano and others 1967). In order to study the weathering of rock 
formations in the survey area, water samples collected from twenty-eight small 
drainage basins of the Yoshino River basin, and seven drainage basins of the Iya 
River basin are analyzed chemically (Figs. 3 to 8). The contents of  Ca2++Mg2+, 
 HCO3, and  Cl- in natural water of the pelitic schist area are higher than in the 
psammitic schist area. The concentrations of  Na+,  Ca2+, Mg2+,  HCO3, Soluble
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 SiO2, and  SO42- in the twenty-eight water samples of the Yoshino River basin are 
higher 2.5 times, 3.7 times, 3.2 times, 1.5 times and 1.1 times respectively of the 
pelitic area. It means that chemical weathering is more advanced in the Yoshino 
River basin. 
   Along the Iya River, water samples collected from seven sites, two of which 
are psammitic schist areas, four pelitic schist areas, and one Mikabu green-rocks 
area. No artificial influence is detected from these water samples except hree 
samples from the pelitic schist. Also, the concentration f Cl- suggests very 
little artificial influence (Figs. 7 and 8). 
   As shown in the chemical nalyses (Figs. 3 to 8), natural water contains clearly 
higher amount of dissolved chemical matter in the pelitic schist drainage basins, 
and perhaps rock weathering is advanced there. The composition f dissolved 
chemical matter in the Mikabu green-rocks area stands between that in the 
pelitic schist and in the psammitic schist area (Fig. 5). From the mean values 
of concentrations of  Ca2++Mg2+,  HCO3-, Soluble  SiO2, the rate of chemical weather-
ing can be estimated as twice high in the pelitic schist area as in the psammitic 
schist area, if the other conditions ofboth the areas are the same. 
4 Discussion 
   As above mentioned, there is a topographic contrast between the psammitic 
and the pelitic schist areas around the transverse r ach of the Yoshino River. 
The topographic ontrast was originated from the difference in erosional 
activities according to the rock  formation. Mass wasting, such as landslide, 
debris flows, debris avalanche, rock falls, land creeps, etc. is differentiated with 
rock formations and rock weathering materials. The weathering rate varying
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with rock formation is related with erosion rate. 
   The transverse reach of the Yoshino River is mainly composed of pelitic schist 
and  psammitic schist. The differences in compression strength between the two 
kinds of schist are as  follows: the pelitic schist has the mean value of 1  ton/cm2 
in perpendicular direction to the schistosity plane, and 0.96  tons/cm2 in parallel 
direction, while the psammitic schist has the mean value of 3.22  tons/cm2 and 2.54 
tons/cm2 respectively, i.e. the compression strength of the psammitic schist is 
about three times as high as that of the pelitic schist. As to the development of 
rock cracks, the pelitic schist, on the average, has one hundred cracks in the width 
of less than one meter, while the psammitic schist has twelve, i.e. the former has 
about ten times as many cracks (Furuya 1968). These differences in rock strength 
and rock crack development clearly show the difference of resistivity to erosion. 
   On the other hand, the concentration of chemical matter contained in stream 
water from tributaries of the Yoshino and the Iya is twice as much in the pelitic 
schist area as in the psammitic schist area. As far as water is sampled under normal 
condition, without direct relation to rain, dissolved chemical matter hardly 
decrease. Then, if other conditions are the same, the rate of rock weathering is 
expected to be twice faster in the pelitic schist basin than in the  psammitic schist 
basin. These facts seem to be closely related with the large distribution of detrital 
material at the pelitic schist area. 
   There are such characteristic differences in erosion type between the  psammitic 
and the pelitic schist areas. The mass wasting caused by the heavy typhoon 
rain-fall in 1974, was as follows (Furuya 1975). Many debris flows occurred at 
small tributaries in the psammitic schist area, while only some small landslides were 
observed at the pelitic schist area. The detrital material deposits at the pelitic 
schist area are considered to displace themselves gradually as continuous soil 
creep or landslide, and such a surface displacement extends over a wide area. 
5 Summary 
   The transverse reach in the Yoshino River and its environs are composed of 
Sambagawa crystalline schist, whose properties are common in some degree, but 
differently expressed in  landform such as valley density, inclination, relief,  etc  ..  .
   The differences are thought to be due to the variety of resistance to erosion 
of rocks, on which the authors gave some interpretation as follows. 
   1) Noticeable contrast in landform between the areas of pelitic and  psammitic 
schist are accordant with the difference in physical strength and crack development 
between both the pelitic and psammitic schist. 
   2) Difference in the rate of erosion is due to the difference of dissolution
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between the pelitic and the psammitic schist. Judging from the concentration of 
dissolved chemical matter, the pelitic schist is dissolved twice as fast as the 
 psammitic schist if other conditions are the same. Therefore the pelitic schist 
area can be expected to produce twice as much weatherd materials as the psammitic 
schist area. 
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